Two new xanthone glycosides, 8-hydroxy-3-methyl-6-methoxyxanthone-1-O-β-D-glucopyranosyl-(1→6)-β-D-glucopyranose (1) and 8-hydroxy-3-methyl-6-methoxyxanthone-1-O-α-L-rhamnopyranosyl-(1→6)-β-D-glucopyranose (2), together with two known anthraquinones, 1,8-dihydroxy-3-methylanthraquinone (3) and 1,3,8-trihydroxy-6-methylanthraquinone (4), were isolated from the bark of Ventilago leiocarpa Benth. The structures were determined by various NMR spectroscopic and MS analyses. Compounds 1-4 were tested for their inhibitory activities against T and B cell proliferation, and 2 exhibited moderate inhibitory activities against LPS-induced B cell proliferation and ConA-induced T cell proliferation, with IC 50 values of 8.8 and 17.9 μM, respectively.
Ventilago leiocarpa Benth. (Rhamnaceae) is a scandent glabrous shrub widely distributed in the south of China. It is used in Chinese folk medicine as an analgesic and for the treatment of rheumatism and anemia [1] . Previous chemical studies of the genus Ventilago have shown the presence of a variety of anthraquinones, naphthoquinones, quinones, benzisochromanquinones and xanthones [2] . In the course of our search for immunosuppressive substances in nature, we found that the crude extract from the bark of V. leiocarpa possessed strong in vitro inhibitory activities against T and B lymphocyte proliferation. For further investigations, we studied the chemical constituents of V. leiocarpa, and herein, we report the isolation and structure elucidation of two new xanthone glycosides and two known anthraquinones from its ethanol extract (Figure 1 On the basis of its 1 H-and 13 C NMR spectroscopic data, compound 5 was identified as the aglycone of 1. The 1 H NMR spectrum of 5 showed two signals at δ H >14 (brs, 1H each) due to two OH groups peri to a chelated carbonyl moiety. These data, together with those obtained from the 1 H NMR spectrum of 1 [two singlets (3H) at δ.2.38 and δ 3.88 due to an aromatic methyl and an aromatic methoxyl, and two AB spin systems (J meta) corresponding to four aromatic protons [δ 6.80 and 6.18 (J = 2.5 Hz); δ 7.17 and 6.92 (J = 1.7 Hz)], suggested the presence of a 1,8-dihydroxy-3-methyl-6-methoxyxanthone in 5, which was confirmed by comparing the data with those of similar derivatives [3] . All 1 H-and 13 C NMR signals of the aglycone were assigned by HMQC and HMBC spectra. Correlations were observed between the methyl protons at δ H 2.38 and C (2) of the aglycone at δ C 101.1, the proton assigned to C (2) at δ H 6.80 and C(1) of the aglycone at δ C 157.7, and the methoxyl proton at δ H 3.88 and C-6 of the aglycone at δ C 161.1 in the HMBC spectrum ( Figure 2 ). Thus, the structure of the aglycone of 1, compound 5, was determined as 1,8-dihydroxy-3-methyl-6methoxyxanthone, which was also identified as a new compound. D-glucose was identified in the hydrolysate of 1 by GC analysis of the acetate derivatives of the component monosaccharides compared with the acetate derivatives of standard sugars. The chemical shifts and coupling constants in the 1 H-as well as 13 C NMR spectra of 1 showed the presence of two β-configured glucosyl moieties {δ H 5.06 [d, J = 7.5 Hz, H-C(1′)]; δ C 100.9, C(1′); δ H 4.20 [d, J = 7.8 Hz, H-C(1″)]; δ C 103.6, C(1″)}. The 13 C NMR data allowed the assignment of the pyranose form of D-glucose (glc). The linkage sites and sequences of the two saccharides and of the aglycone were also determined by an HMBC experiment. Correlations were observed between H-C(1″) of glc-2 at δ H 4.20 and C(6′) of glc-1 at δ C 68.7, and H-C(1′) of glc-1 at δ H 5.06 and C(1) of 1 at δ C 157.7. Thus, all the 1 H-and 13 C NMR data of 1 were assigned and confirmed by HMQC, HMBC and 1 H, 1 H-COSY experiments (Table 1) . Therefore, the structure of 1 was identified as 8-hydroxy-3 methyl- rings (1625, 1585, 1413 cm -1 ). Comparison of the 1 H-and 13 C NMR spectra of 2 with those of 1 indicated that they had the same aglycone moiety ( Table 1 ). Acid hydrolysis of 2 yielded L-rhamnose and D-glucose in a ratio of 1:1 determined by GC analysis of the acetate derivatives of the component monosaccharides by comparison with the acetate derivatives of the standard sugars. The only difference between 1 and 2 was that one of the glucosyl groups in 1 was replaced by a rhamnosyl (rha) group. This was supported by the chemical shifts and coupling constants in the 1 H-as well as the 13 C NMR spectra of 2 that showed a β-glucopyranose and a α-rhamnopyranosyl moiety {δ The pharmacological results are summarized in Table 2 . The selective index (SI) value was used to evaluate the bioactivity of compounds. On the basis of the inhibition of Con-A-induced T lymphocyte proliferation, sample 1 exhibited a satisfactory SI value although its activities were far less than those of CsA, which indicated that the action mechanism of these samples in the treatment of the RA might be attributed to inhibition of T and B cell functions. Among the tested compounds, only compound 2 had a relatively strong activity (IC 50 = 8.8 μM) in the LPS-induced B cell proliferation, although it also showed a relatively low SI value (SI = 5.7).
Experimental
General: All solvents used were of analytical grade (Shanghai Chemical Plant 
8-Hydroxy-3-methyl-6-methoxyxanthone-1-O-β-Dglucopyranosyl-(1→6)-β-D-glucopyranose (1)
Amorphous yellow powder.
[α] D 20 : -111 (c 0.20, MeOH 
8-Hydroxy-3-methyl-6-methoxyxanthone-1-O-α-Lrhamnopyranosyl-(1→6)-β-D-glucopyranose (2)
[α] D 20 : -145 (c 0.20, DMSO 
Cytotoxicity assay and T cell and B cell function assay:
The cytotoxic activities of compounds 1-5, including sample 1 towards murine spleen cells, were determined in vitro according to the methods described in [6] . Fresh spleen cells were obtained from BALB/c mice (male, 7-9 weeks old). Spleen cells (5 × 10 5 cells) were cultured in 96-well flat plates with 200 μL of RPMI 1640 media containing 10% FBS, 100 U/mL penicillin, and 100 μg/mLstreptomycin in a humidified, 37°C, 5% CO 2containing incubator for 48 h in either the presence or absence of various concentrations of compounds. An amount of 18 μL of MTT (5 mg/mL) was added to each well at the final 5 h of culture. Then 90 μL of lysis buffer (10% SDS, 50% DMF, pH 7.2) was added to each well for 6-7 h and the absorbance value at 570 nm was determined by microplate reader. The percentage of cell death was determined using the following formula: Cytotoxicity (%) = [compounds(OD 570 ) -background(OD 570 )]/[control(OD 570 ) -background(OD 570 )]×100
The inhibition activities of these compounds against T and B cell proliferation were also determined in vitro according to the methods described in [6] .
